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Abstract
Phaeochromocytoma (PHEO) is a neoplasm that arises from chromaffin cells present in the adrenal medulla.
The counterpart of the PHEO extra-adrenal is termed paraganglioma (PGL). The urinary bladder PGL is a
rare tumour, and it accounts for less than 0.06% of all bladder tumours. In this report, we discuss a case of a
young female who presented with symptoms of headache, dizziness, palpitations, and high blood pressure.
After workup, she was diagnosed with concurrent urinary bladder PGL and adrenal PHEO, and the genetic
study of the whole exon sequence indicated the presence of succinate dehydrogenase-B (SDHB) mutation.
Both tumours were treated surgically; however, the patient ultimately developed recurrence, rapid
progression, and metastasis. All secondary modalities were unsuccessful, and the patient was referred for
palliative treatment and eventually lost to follow-up.

PGL should be included in the differential diagnosis of bladder tumours, and testing for SDHB gene
mutations should be considered in all urinary PGLs. Therefore, these patients need follow-up and genetic
counselling.
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Introduction
Phaeochromocytoma (PHEO) and paraganglioma (PGL) are tumours of neuroendocrine origin. PGL arises
from extra-renal chromaffin tissue and occurs in the head and neck, abdomen, and pelvis [1]. PGL can
involve any tissue arising from embryonic chromaffin cells, including the sympathetic nerve plexus of the
detrusor muscle, retroperitoneally along the sympathetic chains, and in the carotid bodies and organs of
Zuckerkandl near the inferior mesenteric artery [2]. PGL of the urinary bladder is extremely rare and
accounts for less than 0.06% of all bladder tumours, with a wide group range effect, and its most common
location is the dome followed by the trigone of the bladder [3]. PHEO and PGL are classified into functioning
(chromaffin) and non-functioning (non-chromaffin) tumours based on catecholamine secretion [4]. PHEO
and PGL can be part of many hereditary syndromes like Hippel-Lindau, multiple endocrine neoplasias,
familial PGL syndromes, and succinate dehydrogenase (SDH) syndromes. SDH has many subsets (A, B, C,
and D), and the common gene subset associated with familial PGL syndrome is the SDHB gene. The urinary
PGL has two forms: germline and sporadic mutation. The germline form has an aggressive behaviour and is
associated with SDHB mutation [5,6].

We present a case of a female patient diagnosed with urinary bladder PGL and adrenal PHEO concurrently.
The genetic study showed that she had an SDHB gene mutation. We also engage in a literature review of the
cases of urinary PGL that had adrenal PHEO and analyse its association with SDHB gene mutation.

Case Presentation
A 36-year-old female presented to the emergency room with severe headache and palpitation. She had a
history of sweating, fatigue, and hypertension. Urine (24 hours) chemistry showed a normetanephrine level
of 84.7 umol/L (normal range: 0-3 umol/L). Other endocrine tests were negative. CT scan demonstrated a 5.6
x 5-cm left retroperitoneal mass inseparable from the adrenal gland and an 8.2 x 6.4-cm urinary bladder
mass protruding into the lumen (Figure 1). The nuclear scan noted intensely increased
metaiodobenzylguanidine (MIBG) uptake in the left adrenal gland consistent with malignancy. Also, the
urinary bladder showed increased tracer uptake consistent with metastases. The patient was referred to
urological surgery, and a partial cystectomy (the patient refused radical cystectomy) was performed and the
bladder mass was sent for histopathological examination. Grossly, the specimen was received fragmented,
measuring 8.2 x 6 cm in aggregate. On microscopy, there was a neoplastic growth formed of round to oval

1 2 2 2 3

4, 5 4

 
Open Access Case
Report  DOI: 10.7759/cureus.17350

How to cite this article
Hafiz B, Buksh O, Alammari A, et al. (August 21, 2021) Concurrent Urinary Bladder Paraganglioma and Adrenal Phaeochromocytoma With
Succinate Dehydrogenase-B Mutation. Cureus 13(8): e17350. DOI 10.7759/cureus.17350

https://www.cureus.com/users/262420-bayan-hafiz
https://www.cureus.com/users/5736-o-b
https://www.cureus.com/users/202640-adel-alammari
https://www.cureus.com/users/237346-ahmed-khogeer
https://www.cureus.com/users/262422-samirah-alturkistani
https://www.cureus.com/users/205543-wafaey-gomaa
https://www.cureus.com/users/205574-jaudah-al-maghrabi


cells with abundant eosinophilic or basophilic cytoplasm and featuring nesting and trabecular (zellballen)
pattern within a prominent vascular network. Prominent nuclear atypia, vascular invasion, and frequent
mitotic figures were seen (Figure 2).

FIGURE 1: Radiology
The images show a 5.6 x 5-cm left retroperitoneal mass inseparable from the adrenal gland and an 8.2 x 6.4-
cm urinary bladder mass protruding into the lumen (arrows)
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FIGURE 2: H&E
Prominent nuclear atypia, vascular invasion, and frequent mitotic figures are seen

H&E: hematoxylin and eosin

The margins of excision were positive. A panel of immunohistochemistry was done including synaptophysin,
chromogranin, neuron-specific enolase (NSE), and S100. The tumour cells showed strong diffuse positive for
synaptophysin and chromogranin. The S100 was positive in sustentacular cells. Representative sections are
shown in Figure 3.
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FIGURE 3: Immunohistochemistry
The tumour cells showed strong diffuse positive for synaptophysin and chromogranin. The S100 was positive
in sustentacular cells

The final diagnosis was urinary PGL. A genetic study was requested to detect mutation in all axon, axon-
intron of SDHB, SDHC, and SDHD genes. The results confirmed the presence of heterozygosity for the
following mutation in the SDHB gene: Exon 3, c.268c>T, p.Arg90x (p.R90X), which was consistent with the
diagnosis of PGL-PHEO, a syndrome. Based on histopathological findings, the patient was strongly advised
that a total cystectomy was needed. The patient refused and was subsequently discharged and given
phenoxybenzamine, labetalol, and atenolol. Follow-up CT showed resolution of the bladder mass and
interval increase in the size of the adrenal mass.

Six weeks after the initial procedure, the patient was admitted for laparoscopic adrenalectomy and was
counselled on the possibility of converting to open, given the size of the adrenal mass. However, the patient
underwent uneventful laparoscopic adrenalectomy with smooth postoperative recovery. On gross
examination, the specimen was formed of multiple fragments of grey tan soft tissue measuring 8.2 x 6.2 cm
in aggregate. The microscopic features were the same in morphology and immunohistochemistry of the
bladder mass and the final diagnosis was adrenal PHEO. Postoperatively, her antihypertensive medication
requirement decreased to zero, and she was discharged home in good general condition. On all subsequent
radiographic images, there was no recurrence or residual disease at the adrenal bed. The patient had urinary
bladder local recurrence and lung metastasis after 18 months. Eight months later, the patient showed
progression of the bladder mass with haematuria and increased size of pulmonary metastasis. The patient
refused any surgical intervention. The patient was given multiagent chemotherapy for eight cycles with
cyclophosphamide, vincristine, and dacarbazine (CVD) with palliative intent. However, a year later, there
was a progression of the bladder mass, pelvic adenopathy, and mild right-sided
hydroureteronephrosis. Another year later, multiple CT evaluations were performed, which showed the
progression of metastatic disease. The patient was scheduled to receive radioiodine I-123 MIBG treatment
and she received two cycles of radioactive iodine MIBG. CT scans following the treatment showed further
disease progression. Pazopanib was given as a salvage option in 2018. The patient continued with palliative
care to control symptoms until she was lost to follow-up shortly afterward.
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Discussion
PGL arises in sympathetic and parasympathetic ganglia. PGL of sympathetic origin secretes catecholamine
and presents with symptoms like headache, hypertension, and palpitations, and is usually located in the
abdomen and trunk [7]. Primary urinary PGL is a rare tumour among the bladder tumours (0.05%), and it was
first described by Zimmerman et al. in 1953 [8]; it accounts for 1% of all cases of PHEO [9]. The disease
course of PHEO is usually benign but requires life-long follow-up due to the inability to predict metastatic
potential by histology. Bladder PGLs behave in a similar manner. Metastatic disease is usually treated with
palliative intent, chemotherapy being the current mainstay [2]. There are no well-established criteria to
determine the malignant behaviour of PGLs. However, the World Health Organisation has defined malignant
PGLs based on the presence of metastasis only [10]. PHEOs are neuroendocrine tumours arising from
chromaffin tissues of the adrenal gland [1].

It is unusual to see PHEO/PGLs concurrently in one patient. In a study series by O’Riordain et al., 10 patients
had adrenal PHEO [synchronous and metachronous; six showed sporadic mutation, and four presented
familial diseases such as von Hippel-Lindau disease and multiple endocrine neoplasia type IIb (MEN-IIb)]
[11]. Kapetanakis et al. have reported an old patient with a large retroperitoneal mass diagnosed as PGL with
a microscopic finding of PHEO in ipsilateral adrenal glands without any connection between both tumours
[12]. The present case was a unique one, characterised by simultaneous presentation of PHEO and PGL,
which indicated genetic testing. A review of the literature showed no similar cases with a concurrent disease
of the bladder and adrenal.

Multiple genes are associated with PHEO/PGLs with varying modes of inheritance and varying significance
clinically. Germline and somatic mutations in RET, von Hippel-Lindau, and SDH have been studied [2,13].
Mutations affecting subunits of the SDH gene result in the accumulation of succinate and reactive oxygen
species [2]. The SDH gene has four subunits: SDHA, SDHB, SDHC, and SDHD. Mutation of SDHD is
associated with familial PGL syndrome. Patients present with sympathetic extra-adrenal PGL of the head
and neck and occasionally unilateral PHEO. Karasek et al. have proposed recommendations for instances
when genetic testing is indicated based on tumour location, catecholamine production, and histological
evaluation [13].

A PHEO-PGL syndrome is a hereditary disease. PGL is associated with this syndrome caused by germline
mutations in SDH [14]. Studies have demonstrated the association between PGLs in PHEO/PGLs syndrome
and mutation in SDHB, SDHC, or SDHD genes [15]. PGLs in the thoracoabdominal region are associated with
SDHB mutation whereas the head and neck PGLs are associated with SDHD. The cases reported with SDHB
mutation have shown more aggressive behaviour with increased recurrence rates [14].

Among the studies in the literature, a multi-institutional Korean study published by Park et al. has studied
52 cases of PHEO/PGLs retrospectively. They found that the patients with SDHB deficiency are typically
young with a mean age of 43 years in comparison with intact SDHB. Regarding tumour size, cases of SDHB
deficiency were larger than those with intact SDHB (mean size: 4.5 cm and 1.9 cm respectively). Also, they
noticed more instances of lymphovascular invasion with cases of SDHB deficiency. During the follow-up,
two cases of SDHB deficiency developed metastasis to lymph nodes and bone [15]. This is in accordance with
our findings in the current case. Regarding the malignant behaviour of PHEO/PGLs, metastasis was reported
in the bone, lungs, liver, and lymph nodes within three years [1].

Conclusions
We reported a rare case of a young female with concurrent adrenal PHEO and urinary bladder PGL with
positive genetic testing for SDHB mutation. Both tumours were treated surgically; however, the patient
ultimately developed recurrence, rapid progression, and metastasis. All secondary modalities were
unsuccessful, and the patient was referred for palliative treatment and eventually lost to follow-up. PGL
should be considered in the differential diagnosis of bladder tumours. Although PGLs are more commonly
associated with sporadic syndromes, gene mutations should be tested as SDHB gene. Therefore, these
patients need follow-up and genetic counselling.
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